To investigate the effects of salicylic acid dipping and Aloe vera gel coating on shelf life and post harvest quality of table grapes (Vitis vinifera) of the cultivar Shahroudi, a factorial experiment was conducted on the basis of randomized complete blocks design with three factors and three replicates in agricultural faculty of Islamic Azad University in 2014. The treatments were dipping in Salicylic acid (three levels of 0, 1 and 2 mmmol-1 for 15 minutes) and coating with Aloe vera gel (four levels of 0, 10%, 15% and 20% w/v) and measurement of traits in 1st day, 30th day and 60th day after treatment of berries. The results showed that the interaction effect of salicylic acid and Aloe vera gel application was significant on all of traits except for pH value in a way that the best and the minimum weight loss (0.09g) was obtained by application of 2 mmol -1 Salicylic acid and 20% Aloe vera gel in 1 st day after treatment. The greatest amount of total soluble solids (428.43 g.100g -1 fruit juice) was found in 2 mmol 
INTRODUCTION
Grape (Vitis vinifera) is one of the most economically important plant species due to its diverse uses in production of wine, grape juice and other food products (1) . It is cultivated in all continents in the temperate regions where sufficient rain, warm and dry summers as well as relatively mild winters are normal climatic patterns (2) . The grape has been used in folk medicine for its biological activities since ancient times. The leaves of the plant, which have astringent and haemostatic properties, are used in the treatment of diarrhea, hemorrhage, varicose veins, hemorrhoids, inflammatory disorder, pain, hepatitis, and free radical related diseases and externally for centuries in Anatolia to heal wounds and drain furuncles (3) (4) (5) Unfortunately, table grapes show severe problems during postharvest storage and retailing. The losses of quality are based on weight loss, color changes, accelerated softening and rachis browning, and high incidence of berry decay (6) , which lead to a reduction of shelf life. SA is considered as a plant hormone (7), inhibiting ethylene biosynthesis and delaying the fruit senescence (8) . The involvement of SAin systemic acquired resistance, associated with the production of pathogenesis-related proteins, has been extensively reported (9) . It has been reported that SA application either pre-harvest or postharvest reduced fungal decay in sweet cherry (10, 11) , strawberry (12, 13) and peach fruits (14) through induction of the defense resistance system and stimulation of antioxidant enzymes. Aloe vera has medicinal properties is a tropical and subtropical plant that has been used from ancient time (15) . The gel of Aloe vera leaves is the colorless mucilaginous, obtained from the parenchymatous cells. Application of Aloe vera gel in the food industry is increasing day by day as resource of drinks, beverages and ice creams (15) . Aloe vera gel is also used in the cosmetic industry, including treatment of burns and scars and in wound healing (16) . The antifungal activity of Aloe vera gel was observed against several pathogenic fungi including Botrytis cinerea, main causative agent to decay grape fruit (17, 18) .
Therefore, the present study was conducted to investigate the effect of BRs on physicochemical properties of berries and its effect on postharvest life during low temperature storage of grape cv. Flame Seedless.
MATERIALS AND METHODS
To investigate the effects of salicylic acid dipping and Aloe vera gel coating on shelf life and post harvest quality of table grapes (Vitis vinifera) of the cultivar Shahroudi, a factorial experiment was conducted on the basis of randomized complete blocks design with three factors and three replicates in agricultural faculty of Islamic Azad University in 2014. Table grapes (Vitis vinifera) of the cultivar Shahroudi were harvested at the ripe stage from a commercial vineyard in North Yasuj, Iran. The harvest time was determined by the total soluble solids concentration (TSS), which was 19.5% (TSS for the Shahroudi cultivar ranges between 18% and 20% at the ripe stage). Fruits were selected for size and color uniformity. Blemished, damaged, or diseased berries were discarded carefully. After preparation, fruits were weighed to about 1 kg and 3 clusters. The treatments were dipping in Salicylic acid (three levels of 0, 1 and 2 mmmol-1 for 15 minutes)(C) and coating with Aloe vera gel (four levels of 0, 10%, 15% and 20% w/v) (A) and measurement of traits in 1st day, 30th day and 60th day after treatment of berries. Selected clusters of 15-20 grapes were Dipped and coated in the mentioned treatments for 5 minutes. Afterwards, they were hung up and dried at room temperature (65-70%) for 2-3 hours and then stored in plastic boxes at 10±2°C, (70-75% RH). The quality of these stored fruits was determined by analyzing the parameters at 0 day and then after at regular interval of 30 days. All the analyses were performed without removing coating from their surface.
Data were statistically analysed using one-way analysis of variance (ANOVA) with SAS statistical software (SAS 9.1; SAS Institute); mean comparisons were carried out by Duncan's multiple range test.
Weight Loss Percentage (WLP):
Weight loss was expressed as the percentage loss of the initial total weight calculated by considering the difference between initial weight and final weight of presently tested grapes divided by their initial weight. Berry firmness was measured using a Texture Analyzer (TA+HDi®Stable Micro Systems, UK) equipped with a HDP/90 platform and 5 kg load cell. The measurement was made on the equatorial position of the berry with 4 mm probe at a test speed of 1mm/s to a constant compression distance of 1 mm. The readings were expressed as maximum force in grams (19) .
Measurement of total soluble solids (TSS)
50 berries from each replicate were squeezed and the juice obtained was filtered through a cheese cloth.Total soluble solids (TSS) was measured by a temperature compensated digital refracto meter (Atago PAL-1, model 3810, Japan) and expressed as oBrix. Titratable acidity (TA) was determined as per AOAC (2005) and expressed as grams of tartaric acid equivalents per 100 ml of juice. The pH of the juice was measured using a glass electrode pH meter model Crison Micro pH 2000 (Crison Instruments, S.A., Barcelona, Spain). The pH meter was calibrated with buffer at pH 4.0 and 7.0 before being used.
Determination of Catalase (CAT) activity
Activity of catalase enzyme was performed in approximately 1 g of leaf tissue homogenized in 10 mL of 50 mM Na-phosphate buffer, pH 7.8 plus 1% PVP-40. The suspension was filtered through four layers of cheese cloth, followed by centrifugation at 17,000 × g, at 4 ºC for 30 min. The reaction was performed in 0.85 mL of 50 mM Na-phosphate buffer, pH 7.8, 0.5 mL of 30 mM H2O2 and 0.15 mL of extract (20) . Decomposition of H2O2 was started by addition of extract following the changes in absorbance in a spectrophotometer at 240 nm for 2.5 minutes at 25 ºC. The enzyme activity was expressed in absorbance units (AU) min-1 mg-1 of protein.
Determination of peroxidase (POD) activity
POD enzyme (EC. 1.11.1.7) activity of the two Gerbera cultivars was studied using the Hemeda and Kellin (1990) method (21) . In this method, after emitting the samples from -80 °C, 0.5 g stem texture was pulverized in liquid nitrogen. After transferring the samples to the falcon, 50 mg polyvinyl pyrrolidone (Merck, Germany) and 3 ml potassium phosphate (100 mM, pH 7) were added to each sample; these were then centrifuged at 4°C and 10,000 rpm for 30 min. 70 μL of the
RESULTS

According to results of variance analysis, interaction effects of Salicylic acid dipping (C)
(TSS), Titrable acidity (TA), Catalase enzyme activity (CAT), Peroxidase enzyme activity (POD), except for pH value. (Table 1) Concerning the mean comparison, the best and minimum weight loss (0. 
DISCUSSION
The results showed that the dipping in Salicylic acid and coating with Aloe vera in different measurement days had positive effect on the postharvest quality table grapes (Vitis vinifera) of the cultivar Shahroudi and improved the traits of the weight loss, berry firmness, total soluble solids, titrable acidity, Catalase enzyme activity and peroxidase enzyme activity.
Dipping table grapes in 2 mmol -1 Salicylic acid and 20% Aloe vera gel in 1 st day after treatment had positive effect on weight loss and decreased it to the lowest level. These results are according to results of Bagheri et al., 2015 researches on persimmon fruits (22) . SA and Aloe vera treatments may be are effective in maintaining membrane integrity and lower rate of weight loss. The berries firmness increased in the treatment of 1 mmol The effect of Softening is an important part of the ripening process in most fruit and it is widely recognized that changes in cell walls accompany fruit softening. During the ripening process, the progressive loss of firmness is the result of a gradual transformation of protopectin into pectin which is degraded by the enzyme, polygalacturonase, in the cell wall (24) . This could be explained that in fruits SA delays fruit softening by affecting major cell wall degrading enzymes activity such as cellulase, polygalacturonase and xylanase (25) through the reduction of ethylene production. It may be concluded that there is a close relation between water loss and berry firmness during storage. Application of 2 mmol-1 Salicylic acid and 15% Aloe vera gel in 60th day increased the content of total soluble solids to the highest level of 428.43 g.100g-1 fruit juice.
These results are similar to Shirzadeh et al. (2011) researches (26) . Total soluble solids may augment during fruit ripening because of the action of sucrose-phosphate synthase (SPS), a key enzyme in sucrose biosynthesis. The enzyme activity is under the influence of ethylene and the ripening process itself during storage. The authors suggested that MeSA reduced ethylene production and this may cause decrease in SPS enzyme activity leading to decrease in sucrose synthesis (27).The use of an edible coating based on A. vera gel as a postharvest treatment to maintain sweet cherry (28) and nectarine (29) quality and safety was reported. Aloe vera gel, used as an edible coating in fruit, would be an innovative and interesting means for commercial application and an alternative to the use of postharvest chemical treatments (30) . This may be because of modified atmospheric conditions created by Aloe vera gel coating and decrease of respiration and eventually catabolism of soluble solids (31) . The highest amount of titrable acidity was recorded in 1 mmol-1 Salicylic acid 15% Aloe vera gel in 30th day. The results of this study are in line with results of Zafari et al., (2015) on strawberry fruits by application of exogenous putrescine and Aloe vera gel coating (32) . The Aloe vera gel works as a barrier to O2 and CO2 and acts as moisture barrier, and thus reduces weight loss, browning, softening, and growth of yeast and molds. The material contains antimicrobial compounds and thus prevents decay (33 Salicylic acid and 10% Aloe vera gel in 30 th day caused the highest level of peroxidase enzyme activity. At the onset of fruit ripening and senescence as oxidative phenomena the activities of oxygen detoxifying enzyme such as catalase decreases while the superoxide or hydrogen peroxide enzymes increase to toxic levels (34) . The balance between superoxide dismutase (SOD), POD and catalase (CAT) activities in cells is necessary for determining the steady-state level of O2-and H 2 O 2 . SA interaction with the above mentioned enzymes leads to high levels of H 2 O 2 accumulating in cells, which induces fruit resistance against pathogens via activating protective enzymes and PR-proteins (35, 36) . Retardation of POD activity by of SA treatment has also been reported for loquat (37) .
CONCLUSION
In this study, dipping in Salicylic acid and coating with Aloe vera gel in different measurement days improved the postharvest quality of table grapes (Vitis vinifera) of the cultivar Shahroudi due to maintaining membrane integrity and lower rate of weight loss.
